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Ohvverview

Soviet and US Livestiment
in Intercontinental Attack
FFarces, 1960-80, and
Qutlook for the Future

T'rends

Overall. during the 1960-80 period the estimated dollar cost of investment
activitics for Sovict intercontinental attack forces was about 3133 tallion
(in 1980 prices). about 10 pereent more than US investment outlays for
comparable forces. Despite this rough parity, the direction and pace of the
two countries” intercontinental attack programs differed considerably.
Soviet investment costs exceeded US investment vutiays by about 70
pereent for ICBMas and by about 40 pereent for SLBMs and ballistic
missile subnurines. For bomber furces. on the other hand. US investment
outlays exceeded Sovicl investment costs by about 10 o . :

The ICBM systems of the curly 1960s were expensive o deploy. difticult to
operate and maintain, and vuinerable to attack —and theretore were
ficlded in limited numbers. As the decade progressed. first the United
Stittes and then the USSR developed and deployed large numbers of morse
capable and less costly ICBMs bascd in survivable silos. By the mid-1960s
the US ICBM force was about four times as large as the Soviets”, but by
1970 the Sovict ICBM f{orce had overtaken it,

In the 1970s both countrics deployed new ICBMs with improved guidance
and MIRYV technology. These were somew hat more costly than those they
replaced but had considerably greater striking power. The United States
wits the first 160 deploy MIRVed ICBMs, but the USSR ficided more of
them. The Sovict missiles were larger, with more MIR Vs, and were
deployved in new or converted silos that were harder than US 1CBM silos.
For MIRVed ICBMs. Soviet investment costs have exceeded US invest-
ment outlays by about 3 10 1.

With the Polaris SSBN/SLBM weapon system. the United States built up
an SL.BM launcher force that was much larger and more capable than s
Sovict counterpart during the 1960s. The relatively high investment cost
per launcher and the limited capabilitics of Soviet SLBMs and submarinces
during the carly and mid-1960s militated against the deployment of a
Sovict SLBM force the same size as that of the United States. Late in the
decade, however, the Sovicts began to expand their forces with the
Y-class/SS-N-6 system, which was comparable in many wavs 1o the
Polaris.

Both countries improved the capabilitics of their SSBN/SLBM forces
during 1970-80. bu! in diffcrent wavs. The United States modernized most
of its SSBNs with MIRVed Poscidon miissiles, tncrcasing its total number
5 .
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of SLBM rcentry vehicles more than fivefold at a relatively low investment
cost per RV. The Sovict Union deployed far fewer MIRVed S1.BM s but
invested heavily in new submarines with intercontinental-range missiles.
They commissioned about five new ballistic missile submarines per year,
while the United States, which began the period with 41 submarines.
commissioned none. By the end of 1980, Soviet SLBM launchers exceeded
US launchers by about 60 percent

Intercontinental bombers have been maintained in the United States as a
force cocqual to ICBMs and SLBMs since 1960, whilc the Sovict Union
has ecmphasized the missile components of its intercontinental attack
forces. During 1960-80. Sovict investment costs for intercontinental
bomber forces were about onc-tenth of US outlays.

Outlook

Plans to modernize US intercontinental attack systems call for average
vearly investment outlays through 1989 that will be nearly twice the
1970-80 average.' These programs, which include the MX ICBM, the
Trident SSBN and SLBM. and air-launched cruise missiles deployed
aboard B-52s. reflect concern over the survivability of US 1CBMs and the
age of the other forces.

The USSR will continuc its substantial invesiment in ICBM and SLBM
forces through the 1980s. This projection is based on information on Soviet
weapons programs in production or in development and on the expansion
currently under way in the defense industries. The Typhoon SSBN/
SS-NX-20 SI.BM program alrcady is under way. and other major
investment programs during the 1980s probably will include a number of
new or improved ICBMs and SLBMs and possibly two new strategic

aircraft. |

During 1981-89, the investment €osts for Soviet intercontinental attack
programs will depend on the fate of SALT. Under SALT II constraints,
these costs (measured in dollars) would probably be about the samc as
investment outlays for US forces as currently planned. Without such

' US investment outlay figures are for progrims described in the lanuary 1981 Report of
the Secretary of Defense to the Congress on the 1Y 1982 Budget. These investment
programs are currently in review. and other investment programs, such @» a new bember
aireraft, are also being vonsidered. Major changes o US intercontinenial attack programs
could change the level of investment outlays through 19K9. -




constriints. the Sovicts could ficld i larger torce of ICBMs with more
reentry vehicles and deploy more ballistic missile submarines and MIRVed
SLBMs. If they did. their investment costs for intercontinental attack
forces during 1981-89 could exceed outlays for currently programed US
forces by about $20 billion. ~
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Soviet and US Investment
in intercontinentitl Attack
Forces, 1960-80, and
Qutlaok for the Future

Focus on Imestment

tor at least two decades the intercontinental attack
forces vl the Cnited States and the Soviet Union have
been the nain meisure for the balaace of strategic
power and the principal subiect of arms control
negotiations. During this time. the Sovicts have
moved Trom a position of strategic inferiority . accord-
ing to almost every measure, o one that is now widely
recopnized as at teast equal to the pasition of the
United States.

Previoushy published dullas cost comparisans have
discussed overall Sovictand USN defense activities and
have focused on 10-year periods.’ This piaper focuses
solely vninvestment activities for Sovict and US
steategic intercontinentid attack forces. and it com-
pares these ferees in more detail and over a longer
periad. Specilically . it compitres, in dolar cost terms:
e The imestment resources committed by the Soviet
Union and the United States 1o the various clements
of their intercontinental attack forees since 1900,
o The two torces resulting from these investment
lows.
« Soimce of the ciapabilities of these Torees.

Dollar comparisons ol investiment {low provide infor-
mation about the relative resources devoted by cach
country to cquipping its intercontinental attack
forees. Dollar cost estinuiies for Sovict imvestment
represent what it would cost, using US prices, 1o

L
J

* Appendix A defines the Lerms and describes the mcthodology used
in calculating these comparizons. This paper docs not focus on
aperating costs, which are asociated with pas and allowances for
military personac and the uperation and maintenance of military
cquipment and facilities, During 1960-K0 the operating Costs for
US intcreontinental attack forees weic about vnc-half the level of
investmient cosls, and dollar operating Costs for Suvict interconti-
nental atlack forees were about 40 pereent of the tevel of invest-
ment costs. F'or a comparison af dolliar aperating coats for Sovict
and US intercontinental attack forees see appendin C.

pracure cquipmcnt tincluding major spare parts) and
construct facilities for a military foree of the same
size and with the same weapons inventory as that ol
the Soviet Union.® The investment Nows alone, how -
ever. do not provide @ measure of the size and quality
of the w0 cotntrics’ WELPORS inventorics. fiventory
vialue. which measures the cost in dollars ol replicing
cach srsenal. illustrates how the investment flows
have accumulated over time into stocks ol weapons,
Inventory value does not necessarily provide a usctut
mueasure of trends in loree eapabilities. particularly n
the case of US and Sovicet intercontinental attack
forees. where advances in technology have caused the
capabifitics of newer [CBMs and SLBMs 1o advance
more rapidly than investment costs. It is. however. a
uselul meusure with which to examine trends in the
costs of acquiring ceriatn military capabilities.”

To examine trends in specific capabilities of the two
countries” forces, this paper uses three measures ol
capability:

Numiber af weapons, which is the sum of individu-
ally targetable 1CBM and SLBM reentry vehicles
and bomber weapons, provides i fough assessment
of the theoretical capability of a furce to strike
individual targes.”

Lethal arca potential (AP provides a measure ol
the theoretical arca tmeasured in 1,000 square
kilometers) within which the nuclear clifeets of it

It should be noted that dullar costs do not measure actual Soviet
delfense spending. the impact of defensc un the cconomy. or the
Sovict perceplion of defense activitics. These isaucs are more
appropriatcly analyzed with ruble expenditure cstimates. The rnost
recent assessment of Soviet defease apending. nublished in Qetober
1979, is lhl‘é

* A detailed comparison of the inventory values of Soviet and US
intercontinental attack forces is provided in appendix B.-

* In counting numbcrs of weapans, multiple reentry vehicies that
can atack only s single target are counted as a single weapan.




weapon tmissile reentry vehicle or bomber weapon)
cculd inflict severe diage on a soft arca target.
The severe danmige criterion used in these caleula-
tions is 100 kilopascals (kPa), or 15 pounds per
square inch {psi)-—the overpressure required to de-
stroy a reinforced concrete building.

Hard-target potential (HTP) measures the potential
of an attacking force 1o destroy point targets hard-
ened to some nominal vatue. The criterion used in
this paper for HTP is 13.8 megapascals (2.000 psi)
of overpressure. We caleulate HTP by determining
the probability that cach weapon in a foree can
destroy a target hardened to 13.8 MPa and sum-
ming these damage expectancies for all weapons in
the torce. li should be noted that because of the
increasing silo hardnesses and diffcrences in the
levels of hardness of Soviet and US silos. this HTP
measure docs not provide an accurate comparison of
actual Soviet and US countersiio capabilitics over
time." Its use in figurc 2. for example, docs illusirate
what has been a clear trend during the past two
decades - the increasing capabilitics of both ICBM
forces 10 destroy hard targets.

While these mcasures portray trends in some specific
wmilitary capabilities. they do not provide the basis for
a net assessment of the two countries’ intercontinental
attack forces. Such assessments must take into ac-
count the number and cffectiveness of weapon sys-
tems: strategic doctrine and battde scenarios: the
tactical proficiency. rcadincess, and morale of the
forces: logistic aciors; and a host of other consider-
ations. "

Sovict and US Intercontinental Attack Investment
Programs, 1960-80

During the 1960-80 period, the estimaicd dollar cost
of investment activities for Soviet intercontinental
attack forces was about $135 billion (in 1980 prices)-~—
about 10 percent morc than US outlays for compara-
ble forees. Despite this rough parity in overall dollar-
valued investment costs, there were considerable dif-
* Larly US and Soviet FCHA silox were much more vulnerable than
current silos. Soviet $5-17. 88-14. and 535-19 »ilos. morcover.

currently have structural hardnesses significantly greater than
thuse of Minuteman sifos.

_SCI'H‘I

Terences in the dircction and pace of Soviet and US
investment programs. as shown in tigure 1

During the period as a whole, the United States
allocated substantial investment outlays to cacli leg orf
its strategic trind of 1CBMs, SLBMs and bombers,
whereas Soviet investment costs were stllocited almuost
catircly to ICBMs and SLBMs. For these forees,
Sovict investment costs far exceeded comparable US
outlays --by 70 percent in the case of ICBMs. and by
40 percent for S1L.BMs. This disparity reflected, in
Jarge part, higher Soviet levels of 1CBM launcher
constrnetion and missile procurement and more bailis-
tic missile submurines. It also reflected the fact that
many Sovict [CBM and SSBN/SLBM systems were
larger and henee more costly than their US counter-
parts. For intercontinental bomber forces -—where US
investiment outlavs exceeded Soviet investment costs
by about 10 to | —the greater US costs rellected the
much greater size of the US bomber forces and
greater US cfforts to modernize these forces

Asymmctrics in the 1wo countries’ tnvestinent pro-
grams during the 1960-80 period have had an impor-
tant bearing on the capabilitics of cach clerent of
Soviet and US intercontinental attack forces. (The
three measures of capability are comparced in figure
2.) The Sovicts have relicd much more heavily on |
ICBMs as the mainstay of their forees. Since the mid-
1960s they have greatly increased the size and capa-
bilities of their ICBM forces. which by 1980 ac-
counted for about three-quarters of their total
weapons and AP and about ninc-tenths of their totul
HTP. This emphasis on 1CBMs is in accord with the
Sovict view that the acquisition of a viable war-
fighting capability is the best deterrent of aitack. The
vield, accuracy, and timely response of current
1CBMs permit them to be deployed against the entire
range of targets, including opposing ICBM silos

Alihough the Sovicts deployed a lurge force of ballis-
tic missile submarines, many of which were equipped
with SLBMs with intercontinental range, this force
accounts for a relatively small share of Sovict capa-
bilitics. Unlike the United States. the USSR as yet
has deployed only a limited number of MIRVed
SLBMs. As a result, SLBM forces by 1980 accounted
for less than onc-quarter of total Soviet weapons. The




Figure 1

Dollar Ceost of Investment in Intercontinental Attack Forces
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Figure 2
Distribution of Capabilitics Among Elements
of Intercontinental Attack Forces (Online Forces)
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Sovicts have made only mininatl investments in inter-
continentit! bomber forces since the miud-1960s, and as
i result thit foree provides only o small share of the
overall Sovicet capavilitics

US investment programs, in contrast 1o Soviet pro-
prams, have resulted in atriad of forces with o
relatively even distribution of capabilities. Although
the capabilitics of US 1CBM forces have grown with
the deplovment of new missile systems, by 1980 US
[CB M s still accounted for only one-fourth of tutal
weapons and about one-third of total LLAP and HHTP.
US SLBMs, o lughly survivable realintory foree
have accounted for an increasing share of total US
weapons. The 1970s saw the introduction of Poscidon
missiles capable of carrving as many as 14 MIRVs:
this gave SLBMs the largest share of US interconti-
neatal attack weapons (more than two-fifths) as of
1980. -

Althouph the bombers” share of total US capabilitics
dechned during the period, bombers have continued to
account for a large portion of total US striking

power —consistently over vne-hall of US LAP and
over onc-quarter ol totitl US weupons. Bombers abo
have consistently accounted for over one-hall” of US
HTP  altheugh they are too slow to be used ina first
strike against JICBAL silos. US detense planners have
stated two chief reasons for maintaining a large
bomber Toree: 1o hedge against unforescen develop-
ments which could affect the rehiabiliy of the US
1ICBM and SLBM forces and to induce the Sovicts to
invest large sums in costly strategic air defense
svstems.,

The comparison in ligure | of the two countrics’
Investment costs sinee 1960 reveals several contrasts
in the level ol investments for intercontinental attack
forces. US investment activitics were highest during
the carly-to-mid- 1960s. when the United States com-
pleted its deliveries of B-52 and B-38 bombers and
KC-135 tankers and deploved most of its ICBM
launchers and ballistic missile submarines. Sovict
investment activities, on the other hand. peaked in the
late 1960s and the mid-1970s, when the Soviet Union
expanded and mode nized its [CBM and SILBM
forces.

A

Since the bepinning of 1970, Sovict investment costs
tur intercontinental attack forces have eveeeded come-
parable US outhitys by about 2 to 1. During the 19708
the Sovicts madernized virtaally all of their 1CBN
forces, with the deployiment of new missiles a about
1.200 new or converted TCBM silos. (By mid-19380
over 600 of these silos had been cquipped with
MIRVed 1CBMs) In addition, they, comnpussioned S0
ballistic missile submutrines with over SO0 STBM
launchers

During this same periad. the United States modern-
ized about halt of its FCBM torce (330 launchers) with
the MIRVed Minuteman HT missile and converted 31!
Polaris subnuirines with Poscidon SLLBMas. Tow:rd
the end of the period it began to replace some of these
Posciduns with Tndent SLBALS. The substantiaily
areater Sovict investment in ITCBMs and ballistic
missile submarines during the 1970s Ielt the Sovieis
with & much younger ICBM and SSBN foree

During the carly 1970s, the United States completed
deliveries of its 76 FB-111 bombers and began o
modernize its B-32 aircralt. During the decade both
bombers were equipped with short-range attieck mis-
siles (SRAN). The Sovier Union concentrated more
on improving the capability of its medium bumbers 1o
strike targets on the periphery of the country and did
Lide 1o improve the capabilities of its intercontinental
bombers

Imvestment in FCBMs

In 1940 the Soviet and US TCBM forces cach had o

handfui of launchers and accounted fur only o sl

shave of their countries” strategic capabilities. During
the ensuing 21 ycars, both countries invested beavily

in increasing the size and capabilities of their FCBNY

forees.

During the whole 1960-80 period, the dollar cost of
Sovict investment activitics for [CBMs exceeded com-
parable US outlays by about 70 nercent. This dispar-
ity reflects both numbers and cost. The Soviets®
numerical advaniage in ICBM systems and launchers
deployed and in missiles procured is shown in tablce |
and figurc 3. In addition, the investmeat costs of the
larger liquid-propeliant Sovict ICBMs were substan-
tially grecater than thosc for the solid-prepellant Min-
utecman—-thc most widely deploved US system., -




Table t

US cond Soviet TOBN Activitices,

1uai-Xi

Nastams Depinyed
U mited Staetes « 1.234
USSR o 103N
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Launchcrs Convericd Missles Procured -

or Medernized
MX) 2NIH)
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a.800

< Totals inchude TCBMs procured tor deployment in silos, o7
tonitd apares awnd aperationzl tests, but exclude RDT&E missiles.

Since 1960 Soviet and US TCBM investment costs
have evidenced substamially divergent trends. US
1CBM investment outlays peaked in the fiest half of
the 1960s and then declined, and Soviet 1CBM
investment costs peaked once in the fate 1960s and
again at the end of the 1970s. US ICBM invesiment
costs exceeded Soviet ICBM investment costs by
about 10 percent during the 1960s, but since the
beginning of 1970, Sovict [CBM investment costs
have excceded US FCBM investment costs by about 4
wl

Early ICBM Programs. In 1960 the Soviet Union
deploved its first operational 1CBM system—the
SS-6—and the United States deployved its first--the
Atlas D.* These and other carly systems (such as the
Soviet SS-8 and the US Atlas E u+ ¥ Fand the Titan
1) incorporated a number of features that made them
cxpensive to deploy. difficult 10 operate and mairtain,
and vulnerable 1o attack. As a result, these systems
were deployed in limited numbers as both countries
worked to deploy " nproved systems.

In 1963 both the United States and the Sovict Union
deployed ICBMs that were significanuy improved.
The US Titan ! was an incrtially guided 1CBM that

* The fiest Atk D missile soas pliced on alert at the Vandenberg
Air Force Base test facilits in October 1959, but the fiest Atlas
squitdron was not declared apcrational until the foltoniag year.
* Amaong the undesirable features common to most of these carly
Savict and US 1CBMs were the use of ¢rxogenic liguid propellants
requiring extremely low temperatures, which were difficolh to
handle and needed cumbersome and complex plumbing systems,
and the use of radio-inertiad guidance, which was dependent en
expensive. relatively vulnerable, radio puidznce stations. Their slow
reitction times and their aboveground faunch pads alzo made the
carly 1CHBM syatems vulnerable to attack by opposing TCHMs. -

= <

used storable liquid propellants and could be launched
from hardened., dispersed. underground silos, The
Sovicts' SS-7 had about the same weight as the Titan
11 and also uscd inertial guidiance and storable liquid
propellants. The Soviets deployed most of them at soft
sites. although some of the later SS-7x were deployed
in hardenced silos

Although the Titan I and the $S-7 TCBMs were
technologically much more advanced than the first
JICBAM systems. their high costs militated against
their deployvment in large numbers

Figurc 5 shows the two countries” ICBMs, and ligure
6 shows their unit cost. A greater pumber of 85-7
missiles were deploxed than of Titan [is. and this was
a major factor behind the 88-7's lower unit cos

An cven more significant milestone in US TCBM
programs oceurred in the same sear. 1963, with the
deployment of the Minuteman . Csing solid propel-
Lants. it was snuller. more sutted Tor mass production.
and less costhy than any of the US liquid-propellant
1C BN . Because of its low cost, the Minuteman was
selected 0 become the backbone of the US 1CBM
force. The United States expanded its TCBM forces
capidly with Minutcman, deploying 600 of these
missiles in underground silos by the middle of 1904,
tn that sear. the United States had a large and
survivable TCBM force with about four times as many
Liunchers as the Soviet ICBM foree and over three
times the dethal arca potential,

[§)




tigure 3

ICBM Force Levels and Deliveries
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Figure 4
Investment Coests for ICBM Systems
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Figure 8

Characteristics of Key ICBMs in Operation Since 1960
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Figure 6

Unit Investment Costs

for US and Soviet ICBM Systems
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During the second half of the 1960s, both countrics
deployed ICBMs that were still morc advanced. In
1966 the United States began to deploy the Minute-
man 11, a missile with extended range, improved
accuracy, and greater retargeting capability. By 1967
the US force had a total of 1,000 Minuteman 1 and
Minuteman I launchers. In 1966 the Sovicts began to
deploy in silos two new liquid-propellant ICBMs—the
S5-9 and $S-11. The $S-9 hcavy ICBM was the first
Soviet missile with sufficient accuraey and yicld to be
effective against hard targets such as ICBM silos. The
SS-11, the Sovicts’ first small-payload ICBM, com-
parable in throw wecight to thc Minuteman I, was
relatively inexpensive and was quickly deployed in
large numbers. By the end of the 1960s, the Sovicts
had built over 600 SS-11 silos and about 170 SS-9
silos, bringing the number of launchers in the Sovict

1l

1ICBM force 1o over 1.000." The deployment of these
new silo-based systems gave the Soviets a large and
survivable ICBM striking force with roughly the sume
number of launchers as that ol the United States and
about 75 pereent more lethal area potential.

1CBM Programs, 1970-80. During the 1970s. im-

provements in ICBM guidance technology and MIRV
technology led both the United States and the Sovicet
Union to modernize their ICBM forees with follow-on
missiles. These were somewhat more costly in invest-

ment terms than the systems they replaced (ligure 7

“ During 1969 the Sovicts also began what eventally wrned vul to
be a token deployment of the $S-13 - aolid-propellant ICBM
comparable in aize to the US Minutoinan, but inferior 1o it in ringe
and accuracy, The $S-13 was also inferior inaveuracy and range-
pavlozd combination 10 the Sovicts” liquid-propeilant 8S-11

. Seeret




Figure 7

Average Investment Costs for Online 1CBM Launchers
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shows the trends in the average investment cost {or
Soviet and US 1CBMs). but the cost increases were
greatly outpaced by their increased striking power, as
mensured in pumbers of RVs and in destructive
potential against hard targets such as TCBM silos

tigure 8 itlustrates the increases in Sovict and US
1CBM RVa and hard-target potential that accompa-
nied the introduction of these more accurate,

AN IRVed systems, Figure 9. in which the inventlory
value of these forees has been divided by the number
of RVs and the number of units of HTP, shows how
\he investnient costs to acquire RVs and hard-target
potential have decrcased with the newer tCBMs. (

The United States beeame the first country 1o deploy
N IR Ved 1CBMs. when it deployed the Minuteman
1L in 1970, Comparison of the costs of the muissiles
alone texcluding launcher and ground support cquip-
ment) reveals that although the Minuteman [ was
about 30 percent more costly ininvestment terins than
the Minuteman [, it could cover three times as many

targets and had a potential against hard targets
several times as great

The same trend was cvident in newer Soviet ICBMs
(SS-17. SS-18, and SS-19) deployed during the second
half of the 1970s. (During the carly 1970s, the Sovicts
continued to add $8-9, $S-11, and a small number of
S$S-13 launchers. until they were limited by the 1972
SALT I Agrcement.) Although thesc new missilcs
were S0 1o 150 percent more costly in investment
terms than the SS-9 and SS-11 missiles they replaced.
their deployment increased scveral fold the number of
RVs and the hard-targct potential of the Sovict
ICBM forces.

Through 1980, Sovict investment costs for the
MIRVcd SS-17, SS-18, and SS-19 ICBMs cxceeded
US investment outlays for the MIRVed Minuteman
111 by about 3 to 1. This disparity rcflccted, in large
part, the deployment of more MIR Ved missiles by the
Sovict Union and the greater investment costs a5so-
ciated with the Soviet missiles, which used liquid




Figure 8

Reentry Vehicles and Hard-Target Potential of ICBMs

(Online Forces)
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Figure 9

Average Investment Costs for ICBM RVs
and Hard-Target Potential

For Online RVs»
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2The average invesiment cost has been calculated by
devsding the mnventory value of Soviet and US onhine
ICBMs by the number of onrline RVs shown in ligure 8.

1960 85

B Ths average invesiment cost has buen calculated by
dividing the invenioty value of Sovict and US anline
ICBMs by the hard-1arget potential shovn in figure 8.
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Figure 10

I'rends in Investment Cost per Surviving ICBM Launcher
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propellants. were larger, and carricd morc MIRVs. As
a result of this investment for MIRVed ICBMs. by
1980 the Sovict ICBM force had about twice the RVs
and twice the hard-target potential of the US 1ICBM
forcce.

The increasing cffectivencess of the newer US and
Sovict ICBMs against hard targets has posed an
incrcasing threat to the survival of opposing ICBM
silos und has prompted increasing invesiment in silo
hardening to increcase the launchers' chances of sur-
viving an attack by opposing ICBMs. During the
1970s both countrics implemented hardening pro-
grams.

The United States spent between $1 million and 32
million per silo to madify its Minuteman silos to
withstand higher levels of nuclear blast and shock.
Among other modifications. this Silo Upgrade Pro-
'gram improved the shock isolation of the missile and
the suspension systems of the ground clectronics. It
also cnhanced the Minuteman's ability to withstand

eerer

cicctromagnctic pulsc by better scaling the silo from
clectromagnetic ficlds. These efforts. however, have
been more than offset by the Sovicts' deployment of
accuraic ICBMs. As they have deployed morc of
these, the number of Minuteman sitos which could be
expected to survive an attack has declined. A cor -
parison over time of the number of US 1CsMs which
could be expected to survive a Sovict ICBM attack
with the investment required to deploy the US 1CBM
force—that is, the inventory value of the force—
shows a trend toward increasing investment costs per
surviving US 1CBM silo. This trend, which is illus-
trated in figurc 10, is particularly pronounced aftc:
1975, when the Soviets began to deploy their neswer
ICBMs.

The deployment of tac US Minuteman 111, beginning
in 1970, posed an increased threat to Sovict ICBM
silos—resulting in an increasing investment cost per
surviving Sovict ICBM launcher during the first half
of the 1970s. Beginning in 1975, the Sovicts improved
the survivability of their ICBM force by deploying
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Figure 11

Investment Costs for SLBM and Submarine Systems
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Figure 12
Characteristics of Key Ballistic Missile Submgrines
in Opcration Since 1960

Yeoar
Nissiles Pronutsion - Operational
Us Georye Washinglon 16 Polans Ads® Nucloar 1960
SSBN-588
P =
Ethan Allen 16 Polans A3st Nuclear 1961
SSBN-608
o 5
Lafayetle 16 Poscidon C3s®  Nuclear 1963
SSBN-816
James Madison 16 Poscidon C33%  Nuclear 1864
SSBN-627 or 16 Trdent C4s
8enjamin Franklin 16 Poseirdon C3s¢  Nuclear 1965
SSBN-640 or 16 Trident C4s
Ohio (davelopmenlal) 24 Tudent C4s Nuclear 1081
SSBN-726 3
=
;;-—uu _ ‘Q
Soviet G-l 3 SS-N-4s Diesel 1860
RH-1 3 SS'N-4s Nuclear 1960
3 ——
G-t 3 SS-N-5s Diese! 1562
H-1} 3 SS-N-5s Nuclea: 1963
L« — ]
Y-l 16 SS-N-6s Nuclear 1288
m— )
D1 12 SS-N-8s Nuclear 1973
T —
-1l 16 SS-N-8s Nuclear 1978
O-11t ' 16 S5-N-18s Nuclear 1978
Typhoon (developmenial) 35-N-20s Nuclear ?
< meters P NENEN2AR %R >~ /1]

*1ninally deployed with 16 Polans Als.
bintially deployed with 16 Polaris A2s.
- Slnitally deployed with 18 Polans Ads.




Figure 13

Characteristios of Key SLBM s in Operation Since 1968
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thenr new [C BN in new or converted silos with
wivates hardoess: Faoh epgraded Soviet silo cos
v tor cach uppraded \in-

severtl times the US ot
rrenuen sibond hues o seaiticanidy preater structural
Bardness Hhe Sovien” eelativelys greater elforn o
harden then OB sibos by essendadls onfset the US
mmprovements an dviceld cond acecurses tor the Minute-
aan L and the cost per surviving Sovier 1B\
Laircher lus not risen apprecibly sinee 1975,

ivestment in SSBNs and SEBMS

Sinee the begimming of 1960 the Saviet U nion and 1he
Uonited States have invested substantial sumis in
SEBN Jurces. During this period, the overall dullar
cont ol Saviet SSBN/SEBN investment has eveeeded
comparable LS outdays by about 40 percent. This
disparity reflects primarily the greater number of
balbistic missile submarines deployed by the Suviels

sitalso rellects the relatively grester cost

isee Lable
ol most Soviet submarines.

Soviet and US STBNM investment programs have
cvidenced markedly diftferent trends since 1960 taee
hipure He US investment outlass peaked during the
tiest hadl of the 1900, st the height of the Polaris
submarine progeam, and fell of during the second
hall, Maodernizing a large portion of the US ST\
forces entaiied o modest level o investment during the
carly 19705, and vhe beginning of the Tridem produsc-
ton program caused the fevel to rise during the last
Ll of the 1970s

Sovict SSBN/STBNM investment costs  which were
about one-forrth of caomparable US investment aut-
by s during the fiest halt of the 19608 rose rapidly
during the sccond haldl. as the Y-ciass production
program reached full swing. Alter leveling ofT during
the cariy 1970s Sovict SSBN/SEBM investment rose
again during the mid-1970x as 2 resu!t of the D-clitss
production program. Between 1970 and 1980, Sovict
investment costs for SLBM forces exceeded compar -
ble US outlays by about 2w 1.~

Larly Submarine and SLBM Prograss. Although
technically the Soviet Union was the first 1o deploy
badlistic nussiles aboard submarines, it was the United
States that first developed & modern nucleir-pos ered
ballistic missile submirine suitable fer deploy g

*Nome of the Savics” new 1CHMS were deplay edd in completehy
new sdos, but most were deployed in comeried 55-9 and SN-11

silos,

Aeerct

Tahke 2
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large numbers of SEBAM S, This Polaris system was the
Lasis for the rapid expansion of the US SEBM toree
during the carly -<to-mid- 196, In the late 19608, the
Soviet Union in turn deplosed a sy stem comparable in
many respects o the US Polaris the Y-chisa/SS-N\-n
ssstent with which that conntry. in turn. procecded
to expand its STLBN ferees.

As the pioneer elTort in this licld. during 1933.37 the
Soviet Untait corverted sin Z-class diesel submarines
to carry two ballistic missiles cach. The missile (prob-
ably a variant of the ground Torees Scud-A) used o
liquid propetluant. required that the submarine surliee
for lzunching. and had a short cange (280 km). The
modest capabitities ol these subnuarines and missiles
gave the Sovicts i system with minimal strategic
capabilitios againat the United States

Beginning i 1960 the Sovict Union deplosed @ new
liqquid-propeliant SEBNLL the SS-N-3. aboard two new
classes of submarines designed specitically Tor ballis-
tie missile service. Lach class  the G-I and 1he
nuclesr-ponered -t carricd only three of these
suriace-launched missiles. The short range (330 ko
of the SS-N-4 missile. the limited capabilities of the
diescl-powcered G-I-class submarines. and the high
cost per fauncher of the H-Tcliss submarines, along
with plans to deploy a better system in the future (the
Y-china /SS-N-01, discovraged the deploy ment of
large numbers of SLBMs during the carly 1960
(figure 14,

< Durmg the tst hall of the 1960s. the Soviets deplosed 23 Gelaae
and cight T1-class Lallistic missile submarines, with a combined
ol ol 93 SEBN Liunchers.




Figure 14

SLBM Force Levels and Deliveries
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The United States, in the late 19305, was developing
the much more capable Polaris aystem, the first unit
of which was deployed in November 1960. This
nuclear-powered submurine coujd launch its missiles
while submerged and carried 1€ solid-propellant Po-
laris A1 missiles with a range of 2.200 ke The
Polaris was a much more advanced weapon system
than any submarine then deployed by the Soviet
Union. By mid-1964 the United States had deployed
21 of them with 336 missiles: the 41st (and last) was
deployved in 1967, bringing the US SLBM liuncher
rotitl 10 636

Axs it was expanding s SLBM forces with the
deployment of Polaris submarines. the United States
also was modernizing these forces with new missiles.
In 1962 the Polaris A2 was deployed-—a larger missilc
with a aorc powerful solid propellant and a rangc of
2.800 km. In late 1964, the United States deployed
the Polaris A3—au missile with a 4.600-km rangc and
three reentry vehicles (MRVs)." The incrcascd range
of the A3 cnabled it to cover morc targets in the
Soviet Union and greatly increascd the submarine’s
operating arey, and the MKVs, while not independ-
ently targetable, provided coverage of larger urban
(soft) target arcas with a single missile.

During this samc period the Sovict Union converted
its numerically smaller force of G- and H-class
submarines to carry the SS-N-3 missiles. This new
missile had a longer range {1.400 km) than the
SS-N-4 and could be launched while the submarine
was submerged.

The rapid deployment of 41 Polaris submarines and
their modernization with more capablc missiles pro-
vided the United States with an SLBM force that
during the middle and late 1960s was superior 1o that
of the Soviets® in almost every measurc. As of 1967
the US SLBM force had over five times the RVs and
lethal arca potential (figure 15). and its most ad-
vanced missiles had over three times the range of the
most advanced Sovict SLBMs.

© The A3 was the first large ballistic missile to usc glass molor
cascs for all stages, and its incrtial guidance system (with miniatut-
ized clectronicsi was about onc-third the size of the A2.

The Sovicts, however, were about to expand the size
and capabilities of their SLBM furces with a new
weapon skstem. In 19068 they deployed their lirst

v -class subnurine, armed with 16 liquid-propellant
SS-N-0 missiles. The misstle’s range (2.400 kmy still
required the submarine 1o deploy o kunchareas far
from Sovict waters o0 reach targets in the United
Stutes. but it provided the submarine with greater
target coverage than the SS-N-4 and greater operat-
ing room. The Y-class design used technology alrcady
available, and the submarine was rapidly put into
series production. By 1969 Soviet shipyards were
delivering these submarines at u rate of about six i
vear.

SSBN/SLBM Prograns, 1970-80. Since the begin-
ning of 1970. investinent Costs for Sovict SSBN/
SLBM programs have totaled about S435 billion—
roughly twice the US investment outlayvs for these
programs. This is because the Sovict Union commis-
sioncd 36 SSBNs and the United States none. Most
US investment outlays during the 1970s went o
modernize cxisting submarines with new missiles.

During the carly-to-mid-1970s the United States in-
creased its total SLBM RVsabout fivefold by backfit-
ting Poscidon C3 missites on Polaris submarines. The
Poscidon had about the same range as the Polaris.
with greater accuracy and double the payload. and its
R Vs were independentiy argetable. Capuble of carey -
ing as many as 14 M 1R Vs teach with o smaller
payload than the Polaris RV). the Poseidon enabled
the US S1L.BM force to cover i much broader range of
targets. and it was better cquipped to penctrate
sophisticated ABM defenses. During the 1970s, the
United States converted 31 Polaris submarines to
carry Poscidon missiles. Because the convenion costs
were modest compared to the INVestment costs asso-
ciated with building new submarines. the Posciden
modernizition program required only @ muodest in-
crease in US investment outlays. With the deploy-
ment of the Poscidon the United States increased its
SLBM RVs over fivelold. while the average ibvest-
ment cost per US online SLBM RV declined sharply
(figurc 16). ¢




Figure 15
Recntry Vehicles and Lethal Area Potential
of SLBM Forces (Online Forces)
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Sincc 1975 an increasing share of US SLBM forces
investment outlays has gonc for the Trident SLBM
and submarinc. The Trident SLBM is a MIRVed
missile with greater yicld and range than the Poscidon
missile; with a full payload it has a range of about
8.C00 km, allowing its submarinc to opcrate in much
targer occan arcas whilc on station and complicating
Soviet antisubmarine warfarc (ASW) cfforts. The
Trident submarine has morc than twice the displace-
ment of the older submarines: it incorporates sound-
quicting and other signaturc-reduction. technology
and has room for growth to accommodate future
SLBMs and systems to counter ASW. The Trident
will take the place of some of the older Polaris and
Poscidon ships. The first Trident unit—the Ohio-—
was launched in 1979 and may be dclivered to the
Navy in late 1981.

During the 1970-80 period, the Sovicts commissioncd
new ballistic missile submarines at a rate of about five
per vear; whereas the United States did not commis-

21

sion any. In the first half of the 1970s they completed
the ¥ -class submarine production program with the
delivery of the 34th submarine. This brought their
total investment costs for that program to about $22
billion (roughly the same amount as total US invest-
ment costs for the Poiaris SSBN/SLBM program).
The relatively short range of the S5-N-6 missile,
however, probably was a causc for concern for Sovict
planners, becausc it required the Y-class submarinces
to deploy to launch areas far from Sovict waters to
rcach targets in the United States.' The Sovict
submarines had higher radiated noisc icvels than the
US submarines and were vulncrable 1n detection and
tracking by US ASW forces.

* During the carly 1970s the Soviets deployed two 2,700-km-range
variants of the SS-N-6, onc of which had a MRY payload




Figurc 16
Average Investment Cost per
Online SLBAI Reentry Ychicle
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Concern for the survivability of their SSBN force
probably was an important factor behind the Soviets
deployment, during the middle and late 1970s. of new
SLBMs with intercontinental ranges (sce figurc 17).
Submarines cquipped with these new missiles could
patrol in arcas closc to Soviet home waters and
farther from opcrating bascs of Western ASW forces.
The first of these missiles--the SS-N-8. with a range
ol 7.800 km —was first deployed in 1973, Because the
SS-N-8 was larger than the SS-N-6 and almost twice
as heavy, it could not be fitted on the Y-cluss
submarine.” As a result, the Sovicts began to deploy

» The Y-class submarine apparently was designed specifically for
the weight and space required for its initial armament of S4-N-6
missiles and lacked the growth room requircd 10 accommodate the
lacger SS-N-8 missiles and their associated control and navigation
cquipmicnt.

the SS-N-8 on a new scries of submarines—the D-
cluss.' During the late 1970s the Soviets began
deploying D-class submurines with two new mis-
siles—an SS-N-8 variant with a longer range (9.000
km) and the SS-N-18 (the Sovicts® first MIRVed

» The D-serics submarines are variuats of the Y-class design
cmploying the same reactor. wurbincs. gears. and other fong-

teadtime items.

[
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Figure 17
Ranges of SLBMs
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SLBM)." By mid-1980 they had deployed 33 of these
submarincs, bringing total investment costs for this
program to about $25 billion. f

As of 1980, substantial investment costs were gaing
for the Typhoon submarinc—thc first unit of which
was launched that year. This new submarine has a
submerged displacement about 50 percent 2reater
than that of the US Trident and will carry

* The SS-N-14 has three varianis-—the Mod |, with three MIRVs;
the Mod 2. with a single RV: and the Mod 3. with seven small
MIRVs.{

S$S-NX-20 SLBMs. Th
siles probably will be more accur

ese new solid-propetlant mis-
ate than any Sovict

SLBM currently deployed and deliver o Tooews 0en P
the paytoad 1o the same ranes
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Luvestmeat in Intercontinental Bombers

At the beginning of 1960 the intercontinental attack
torces of both the United States and the Soviet Union
cansisted primarily of bombers. At that time. s
bombers capable of atriking the Sovict Union outnom-
bered Suviet bombers capable ol striking the United
Stites by more than 135 to 1 tligure 180 The US
strategic bomber foree numbered over 1.200 13-47. 8-
52, and B-S§ aircraft, and the US strategic tanker
force numbered over 1,100 XC-97 and KC-135 air-
craft. The Soviet intercontinental bomber foree at
that time consisted of approxinutely 113 Bear and
Bison bumbers and approximately 33 Bison aircraft
configured as tankers

Sinee 1960 the United States has placed much greater
emphasis than has the USSR on maintaining and
modernizing its strategic bombers as a force coequatl
to its TCBM and SL13M forces. The Soviets have
cmplitsized the ICBM and SLBM components of
their intercontinental attack forces and have invested
relatively little in the manncd bomber component. [*

This disparity in intereontinental bomber programs is
evident from the two countries” total investment costs
and weapons deliveries since the beginning of 1960.
During the 1Y00-80 period. total US investment
autlays for intercontinental bomber forces were about
10 times the dollar costs for comparable Sovict activi-
tics. During this time. the United States procured
nearly 10 times as manv bomber and wnker aireralt
as the Soviet Union.

© Far the purposes of this comparison, US intcrcontinental bomber
forces are defined 10 inchnde B-47, B-82. B-3%, and FB-111
bombers and KC-97 and KC-13% atrategic tankers. This is consist-
ent with the usage in the US Defense Planning and Programing
Categories (DPPC). Because the DPPC assigns all B-52 and KC-
135 squadions to offensive strategic forces, atl 3-52 and KC-1 33
aireralt are considered as belonging o s ategic intercontinental
bumber forces. even though these aircraft can perform tactical
missions and were used extensively in operations in Southeast Asia.
f

Sovicl intercontinental bomber forces are dcefincd to include the
Hear and Bison bombers and Bison tankers of the l.ong Range
Aviation Forees. Excluded are medium bombers such as Badger.
Blinder. and the Backfire, which are charged with striking srategic
turgets along the periphery of the Soviet Unior

There is disagreement within the Intelligence Community concern-
ing the capabilities and probable mission of the Back(ire. The
Sovicts possibly could use this bomber against targets in the United
States. but we estinutie that they designed it as an intermediate-
ranpe bomber and ASW carrice 1o {ulfill periphcral attack and
naval altack missions.

~Seercl

‘Table 3

US and Soviet Intercontinental Bomber Activitics,
1960-80

Hombers  Tankes Aircralt Air-to-Surface
Peocured  Procered Missiles
) _ e Nl’ms'ur_cd .
United States 30 460 2150
USSR X* - S50

e

US bomber investment outlays (figure 19) peaked
during the carly 1960s as production progriims were
completed for the B-52 and B-38 bombers and the
KC-135 tankers. Thesc outlays rose again in the late
1960s and carly 1970s with the production and dc-
ployment of the FB-11il bomber ™ and the SRAM.
Sovict intercontincntal bomber investment costs
pecaked during the carly 1960s. Since the mid-1960s,
most of the small investment costs for Sovict intercon-
tinental bomber forces have gone for procurement of
sparc parts, rather than for modcrnization

The United States procurced more than 250 B-52 and
B-58 hombers and morc than 400 stratcgic KC-135
tankers during the lirst half ol the 1960s. Neverthe-
less. the total number of US stratcgic bombers and
tankers declined substantially, as over 1.000 B-47 and
500 KC-97 aircraft were phased out. During the
sccond half, the US strategic bomber and tankcer
inventories continued to decline as the United States
rctired all of its B-38s and some of the older B-52s
and removed the 'ast B-47s and KC-97s from the
strategic forces.

During the carly 1970s the United States addcd about
65 FB-111 bombcrs to its strategic forces (about 10
were delivered during the late 1960s) while rcliring a
roughly cqual numbecr of older B-52s. After 1975 the
deactivation of about 80 additional B-52s brought the
US strategic bomber total down to approximately 400
aircraft at midycar 1980.

 The FB-111 is included under the Department of Defense
planning categoey of offensive strategic forees and is included in
this papcr under US intercontinental attack forces. The FB-111 is

opcrated by the Steategic Air Command R R
A" he aircralt arc based in

the United States and would usc acrial refucling 10 strike targets in
the Sovict Union. (
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Figure 18

Intercontinental Bomber Force Levels and Deliveries
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Figure 19

Tnvestment Costs for Intercontinental Bomber

and Tanker Systems
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Figure 20
Characteristics of Key Strategic Bombers
in Operation Since 1960

10 matecs
‘animum opueratonal range? 4.100 nm 8.350 nm
Year operational 1951 1956
B-58
10 maiery
Naximum operalional ;ange? 2.680 nm 3.760 nmn
Year operational 1958 1969
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Bear Bison
10 moters
Maximum operational range? 7.000 nm 8.770 nm 5,400 nm
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As the total number of strategic bombers declined.
the United States modernized those remaining in the
inventory. Structural modifications were made to
extend the life of the B-52 bombers. They were also
improved with clectro-optical viewing systems and
with clectronic countermeussures (ECM) modifications
that improved their ability 10 assess and counter
enemy atir defenses. Both the B-52 and the FB-111
bombers were cquipped with the SRAM, which gave
them a standoff attack capability against targets
protected by sophisticated terminal air defenses

Since the early 1960s. when the last Bison and Beir
bombers were delivered to the Long Range Aviation
forces. the Soviets have done tittle to improve their
intercontinental bomber force. Instead. they have
choscn to modernize the strategic bombars designed
for usc against targets on the periphery of the Sovicet
Union. The intercontinental bomber force changed
little during the remainder of the period and consisted
of about 150 Bear and Bison bombers and 30 tanker-
configured Bison aircratt at midycar 1980.

As a result of this differcnce in emphasis throughout
the two decades, the United States continucd to
maintain a bomber forcc several times larger and
substantially morc capablc than that of the Soviet
Union. At the beginning of the period the overwhelm-
ing US advantage in number of bombers resulted in
roughly a twentyfold advantage in intercontinental
bomber weapons. a fifteenfold advantage in hard-
targct potential, and about a tenfold advantage in
lethal-arca potential. Over time, as the United States
retired its older bombers, this advantage decreasced,
but at the end of the 1970s the US intercontinental
bamber forcc still maintained a widc lcad over its
Sovict counterpart in hard-target potential, lethal-
area potential, and number of warhcads.

The disproportion in the two countrics’ stratcgic
bomber programs had a corresponding influcnce on
their air defense programs. Because the Sovict inter-
continental bomber force was relatively smaller, US
defense planners reduced investment for strategic air

defense during the 1960-80 period.™ The Sovicet
Unton, on the other hand, faced a muayor threat from
the much larger and more capable US strategic
bomber force and lesser threats from the nuclear-
capatble aircraft of China, France, and the United
Kingdom—aus well as US aireraft deployved on carriers
and at airficlds in the European and Pacific theaters.
The size of these threats, combined with the cmphasis
Sovict doctrine places on the mission of air defensce
of national territory, induccd the Sovicts 10 invest
hcavily in strategic air defense forees.

Statements by US defense planners indicate that one
reitson for maintaining a sizable US strategic bomber
force was to encourage just such a devclopment in the
Sovict defcase posture.® [t would be incorreat (o
attribute to US bombers alone the full size and scope
of the Soviet strategic air defense program during the
past two decadces, but they probably were an impor-
tant influcnce. Combined with the other threats, US
stratcgic bomber programs appear to huve induced a
Sovict investment for stratcgic air defense forces that
has been several times the cost of US investiment for
strategic bambers. Between 1960 and 1980 the esti-
matced dollar cost of Sovict investment in bomber
defenses was almost three times as great as US
investment outlays for intercontinental bomber forces.
The disparity was particularly large during the latier
half of the period. when the dollar cost of Sovict
bomber defensc investment was approximately five
times US outlays for intercontinental bombers

(figurc 215,

 The decision not 1o deploy a nationwide system for defense
against missiles was another important factor behind the US
reduction in investment for bomber defenses. The assumption was
that without an cffective ballistic missile defense. a strong bomber
defense could do little to limit damage to this country in gencral
nuclcar war. (.

3 In his February 1966 posture statement, then Defense Seerctary
McNamara argucd that a few hundred US bombers would forcee
the Sovicts to “waste™ a large portion of their resources on costly
defenses. (




Figure 21

Comparative Investments: US Strategic Bomber Forces

and Sovict Strategic Air Defense
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QOutlook Thraough the 198(ls

Since the beginning of 1270, US investment outlays
for intercontinental atiack forces have averaged about
$3.5 billion per ycar—about onc-half the average
dollar cost for Sovict investment activitics for these
forces. US programs and funding for intercontinental
attack forces, which will call lfor substantially higher
investment outlays, arc currently being reviewed.
Unless they are significantly changed, during the
1981-89 period average investment outlays for
planned US intercontinental attack forces could be
onc and a half to two times the 1970-80 average. |

Programs now in production and development for
Sovict intercontinental attack forces will almost cer-
tainly causc Sovict investment costs for these forces
also to rise through 1989. Under SALT I restrictions,
Sovict investment costs for intercontinental attack
forces during the total 1981-89 period could be about
the same as investment outlays for US furees as
currently planncd (see figure 22). In the absence of

29

SALT 11 constraints, the Soviets could field a larger
force of 1ICBMs. cach with more RVs, and deploy
morc MIRVed SLBMs aboard D-class submarines
and the new Typhoons. The increased costs associated
with these no-SALT forees could cause Soviet inter-
continental attack forces investinent costs during
1981-89 1o exceed outlays for currently programed
US forces by about S20 billion.** (This difference
would be reduced. of course. should the United Staies
respond by increasing investment for its intcrconti-
nental attack forees.) (

US Programs

The Department of Defense Annual Report for Fiscal
Yecar 1982 calls for substantial investment programs
for cach clement of the US strategic triad through the

* The Intelligence Communily s estimates for Sovict strategic
farces during the 1980-90 period are contained in NIE 11-3/8-80:
Soviet Capabilitivs for Strategic Nuclear Conflict Througi 1990,
The estimate’s Foree 1 (SALTIand Foree 3 (No-SALT) prajections
Tor wtercontinental attack forees provide the basis for this paper’s
cost estimates for future Sovict forces. {
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Figure 22

Projected Investments in Intercontinentzl Attack Forces
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1980s. These progrins reflect US concern over the
survivability of the silo-biased 1CBM foree, the age of
the SSBN fTeet. and the age and obsoleacence ol the
13-32 bomber lurce.

During the carly -to-mid-1980s, the improved aceurs-
vies of Sovict TCBMs will posc an increasing thret to
the US silo-based TCBN force. The moat expensive of
the US interconuinemal attack farees programs cur-
rentiy planned for 1981-89 s the MX [CBM. The IFY
1982 plan is to deploy cach MX misaile on @ mobile
launcher within i saatem of sbout two dozen sheliers,
in order to assure the survivability of a certain
number of US Lind-based ICBMs through focation
uncertaimty . The current administration, however, is
considering other modes of deployment (or this
LCBM. The inereased payload and improved accuracy
ol the MIRVed MX will greatly increase its potential
agatinst Soviet TCBM silos, The FY 1982 Defense
Program projects initial operational capability for 10
missiles in 1986, with the tull deploy ment of 200
misstles and 4.600 shelters scheduled by the end of
1959

Scceond in cost is the Trident SSBN/SLBM program.
The Trident submarine will replace the older Polatis
first. Five of the Polaris submarines have already been
removed {rom active service as ballistic missile sub-
matrines aflter acarly 20 vears of service, und the
remaining five are being considered for retirement in
1981). The 3! newer Poscidon submarines are to
remain in operation for 30 yuars of service (that s,
until retirement in the mid-1990s). Twelve are pro-
gramcd for deployment with Trident | missiles. The
ultimate size of the Trident submarine force has not
yet been determined. Work on nine Trident submar-
ines has been suthorized through FY 1981 and long-
lead funding authorized for two otkers. The deploy-
ment of the intercontinental-range Trident | SLBM
aboard the Poscidon SSBN. which began in 1979, and
the Trident SSBN. which may occur in 1981, almost
triples the operating arca and greatly increases the
arca Soviet ASW forces must cover.

The increasing age and the technological obsoleseence
of the B-52 bomber force— plus the projected im-
provements in Soviet air defenses—have prompted
US investment programs to improve the capabilitics

of the B-32x. Various longer term solutions e abso
being constdered

The main clements ol the pear-term investment pro-
graam are the introduaction of improved avionies and
the deployment of air-faunched cruise missites
(ALCNMS; on the B-32 bombers. The new Olticnsive
Avionics System will be installed on all B-52Gs and
B-52Hs, making them more reliable and casier to
maintain and increasing the accuracy of their weap-
ons. The B-32G needs the system to deliver AT.CMs,
and it would permit conversion of the B-321H for
ALCMs, The ALCM, a small. accurate missife with o
range that will allow it to be launched by an aircralt
outside Sovicet air detenses, is programed to enter the
force in 1982, Current plans call for the procurement
of uver 3,000 ALCMs, to be loaded on 131 B-32G
aireraflt-—at first only under the wings and later in the
bomb bays as weil. The first B-32G squadron s
scheduled to be deployed with externally mounted
ALCMs in fate 1982, with full uperational capabilit
of all 151 B-32Gs in 1990

The United States is also exploring o variety of
candidate bombers to replace the B-52. Among these
candidates arc a “stretched”™ FB-1H, vaniants of the
B-1, and new bombers using more advanced technol-
ogics. The deployment of any of these bombers-——and
particularly 4 new bomber —would require substantial
investment funds above those projected in the current
dcfense program. Somece of these additional funds-—a
large portion in the case of a new bomber-  probably
would not be spent until the 1990s.

Soviet Programs

High levels of investiment in {ICBM and SLBM lorces
since 1970 have greatly cnhanced the capabilitics of
Sovicl intercontinental attack forces at the beginning
of the 1980s. The Sovicts have deployed ICBMs in
sufficicnt numbers and with sufficient accuracics to
be a scrious threat to the US silo-based {CBMs. In
addition, their conversion to harder silos has made
large numbers of their own silo-based 1CBMs morc
survivable, at lcast until the late 1980s. when the
United States plans to deploy the MX ICBM. The
Sovicts also arc beginning the new decade with a large
force of relatively new ballistic missile submarines. In
mid-1980 they had about 25 more of these than the




United States—and over 300 more SLBAs. About
350 of the Soviet SLLBA S were intercontinental-range
SS-N-8 and S8-N-18 missiles, capable of hitting
turgets in the United States from areas in or near
Sovicet home waters

The Soviets are not relaxing their defense efforts,
however. despite the great increascs in the capabilitics
of their JICBM and SLBM forces during the past
decade. The number of Soviet intercontinental attack
programs in production or development and the cx-
pansion currently under way in the defense industrics
poriend substantial furtier investment for intercon-
tincntal attack forces through the 1980s, with or
without SALT 11 constraints

The strong Sovict emphasis on 1ICBMs is likcly to
continuc through the 1980s. The Sovicts currently are
developing a number of new or improved systems and
probably will begin 1o deploy some of them by the
mid-1980s. The improved accuracics of these systems
wilt give them cven greater kill probabilitics against
US silo-bascd ICBMs. In the absence of SALT 11
constraints, the new missiles prabably would contain
grcater numbers of RVs than the current ones, mak-
ing the Sovict ICBM forces cven morc capable of
attacking silos, MX shelters, and other targets

The Sovicts apparently also will continue to invest
substantial sums in SSBN/SLBM programs through
the 1980s. The launch of the first Typhoon unit in
1980 marked the beginning of a costly new invesument
program. In addition to the Typhoon/SS-NX-20 sys-
tem, the Sovicts arc devcloping a number of new or
improved SLBMs. some of which will be deployved
during thc 1980s.

During the ncxt decade the Sovicts may place more
cmphasis on the jong-ncglected bomber component of
their intercontinental attack forces. After two decades
of minimal investments for long-range strategic
bombers. there is some evidence that they are develop-
ing two new strategic aircraft. Onc is a cruisc missile
carrier aircraft and the other is a long-range bomber
that could carry cither bombs or cruisc missiics or

4

both. These programs probably are inan sy stage
of preflight developmeni and are unlikely o achicve
initial operational capability betore the Litte 1980,
Deployment of these new strategic atreralt would
cnttil substaatial investment costs.




Appendix A

Definition and Methodology

Definition

The definition of intcreantinental attack forces used
in this paper is the same as that of the category
Offensive Strategic Forces in the Defense Planning
and Programminrg Catcgorics (DPPC) of the Depart-
ment of Defense. The major components of these
forces are the wings and squadrons for intercontinen-
tal bombers and ICBMs 2and the ballistic missile
submarines and their support ships. Other compo-
nents, less significant in terms of investment, arc
operitional headguarters such as those of Air Force
divisions and Navy SLBM groups and squadrons.
Excluded from intercontinental attack forces are
higher headquarters—for example. those of the num-
bered air forces, the Strategic Air Command (SAC).
the Navy submarine forces. and fleet headquarters:
these arce grouped in the DPPC category Management
Hcaudquarters. The DPPC alsc excludes a numiber of
command. control. and communications systems (such
as the SAC Automated Command Control System
and Navy (leet ballistic missile submarine control
syvstemis), which it assigns to a entegory called Strate-
gic Contro! and Surveilianee

Sovict intercontinental attack forces have been de-
{incd for this paper to include units comparable to the
US units above. This definition cxcludes Sovict pe-
riphcral attack forces, which have no US counterpart.
These arc the forces assigned strategic targets along
the periphery of the Sovict Union: medium- and
intcrmediate-range ballistic missiles, medium
bombers, and some older ballistic missilc submarincs.

As a mcasure for comparing US and Sovict resource
inputs to intcrcontinental attack forees we have
selected the dollar cost of investment. Investment
covers the cost of activities to replace. modcernize, or
cxpand the force through the procurement of cquip-

NTCrel ~

ment tincluding minjor spare parts) and the construe-
tion of facilitivs: it excludes activities for RDT &
Also excluded from these investaient Cost COmParisons
are the costs for nuclear materials and nuclear war-
head labrication, ¢

Comparisons ol long-term investment flows of the two
countrics can contribute to an understanding of their
relative efforts to expand and modernize their inter-
continental attack torces

Methodology

US investment cost data are expressed as outlays. The
outlays cited in this paper are derived from the Five-
Year Defense Program (FYDP) issued by the Depart-
ment of Defense in September 1980 and trom US
budgct daa. Beceause the historical data in the Y DP
g0 buck only 10 1962, other sources were used for US
spending in the carly 1960s.7" These data have been
converted from fiscal year to calendar year terms, and
outlays for cach year have been converted 1o their
cquivalent in 1980 dollars, using detailed price in-
dexes for cach (ype of military investment. These
adjustments cnable us to compare US outlays with
dollar costs for Sovict activitics, but as a result the US
figures in this report do not maitch the yearly budget
authorizations and appropriations as they were pub-
tished.

Qur calculation of Sovicl investment costs is based on
a detailed idemtification and listing of Sovict forces

and their support apparatuses. To arrive at the dollar
costs of Soviet investment activities, we estimate what

* The principal studics used were: UN Air Foree Suppartieg
Swudics, A History of Sirategic Arms Competition. 19453-1972,
Volume 4: US and USSR Forces and Budgets, Junc 19760: and ir
Force 1CBM Data Package, compiled by the US Air Force Space
and Missile Systems Organization. August 1978




it would cost to build the cquivalent physical abjects
in the United States at prevailing dollar prices for
materials and jabor, using current US production
:echnoiogy and practices and assuming that the neces-
sary US plants and supplics would be available.
Specifications for the cquivalent physical objeccts arc
based on detailed estimates of Sovict weapons produc-
tion and characteristics, which can be ascertained
with reasonablc confidence with intelligence methods.

Our cstimate of irends in the capabilitics of Sovict
and US intcrcontinental attack farccs uscs three static
measures (number of wcapons, LUAP, and HTP), com-
puted for the middie of cach ycar on the basis of
onlinc forces. This cxcludces any ICBM and SLBM
Jaunchers in conversion and any SSBs or SSBNs in
shipyard overhaul in that year.
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Appendix B

Comparisen of Inventory Values

Definition and Mcthodology

Inventory value, as used in this paper., is the cost (in
1980 dollarsy of replicing the weupons and lacilities in
the US and Soviet inventories. This replicement cost
has been derived by multiplying cach country’s mid-
vear order of battle tor bombers, tankers, 1CBMs,
SSBs, and SSBNs by the estimated average unit
investment cost. The average unit investment costs for
aircraft and missiles include costs for their airframes,
propulsion cquipracat, clectronics. and armament.
1CBM launcher costs include costs for siio construc-
tion. launcher equipment, launch site activation. and a
singlc missile (costs for spare and reserve ICBMs are
cxcluded). Included for SSB and SSBN costs are
average follow-on ship costs and the costs for onc
complement of SL.BMs

Inventory valuc, which shows how investment Mows
have accumulated over time into stocks of weapons,
reflects the size and technica! charzcteristics of' a
military force. For example. the inventory value of the
US Atlas ICBM force represents the cost in 1980
dollars of the labor and materials that would be
necded to duplicate the Atlas force, rather than what
it would cost, using 1980 technology. to build a
different missile force of cqual effectivencss

In calculating the inventory vatuc of the US and
Sovict weapon stocks, no attempt has been madc to
reflect degradation in capabilitics duc 1o age and
technological obsolescence. The calculation of depre-
ciated inventory values is an extremely difficult and
uncertain cxercise, and after being undertaken for
both sides, it still would not be sufficient to portray
the comparative capabilities of Sovict and US inter-
continental attack forces. The assessments of capabili-
ties must take into account not only the numbers and
cffectiveness of weapon systems but also such factors
as strategic doctrinc and battic scenarios; the tactical
proficicncy, readiness, and morale of the forces: logis-
tic factors; and a host of other considerations. (

>
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‘Trends in Soviet and US Intentory Values

In 1960, as @ result of the LS prepanderanee in

bomber forces. the inventory value of US interconti-
nental attack forees wis over live times that ol Sovict
forces tsee Tigure 231 During the cnsuing sears. boti
countrics invested substantial sums in TCBNMs and
SLBAMs. For the United States, the increase in inven-
tory value resulting from deployment of [CBMs and
SSBN/SLBM torces wis greatly offset by the de-
crease in inventory value resulting from the deactivi-
tion of farge numbers ol strategic bombers nd
Linkers. As of 1980, the inventory value of LS
intercontinental attack forces was about A0 poreent
greater than it had been in 1960---with 1CB M.
SSBN/SLBM forces. and bomber forces cach ac-
counting for substantial shares

For the Sovict Union. which atarted 1960 with a much
smaller base. the inventory value of intercontinental
attack forces in 1980 was almost 12 vmes the i960
value. with FCBMs and SSBN/SLBM forees ac-
caunting for atmost all the growth. As ol 1980 the
inventors value of Soviet intercontinental attack
Yorces was aboul 40 pereent greater than that ol the
United States

Examination of Soviet and US 1CBM forces shows
that in 1964 the inventory value of US TCBM forces
was approximately four times that of Sovict 1CBM
forces (ligure 24 This reflected. Tor the moat pirt,
the carly numcerical advantage of the United States in
1CBM launchers. The inventory vafue of US 1ICBM
forces rose rapidly during the carly 1960s, from less
than S1 billion in 1960 10 about S19 billion in 1964. It
dropped sharply in 1965 as the costly Atlas and
Titan 1 missiles were phased out. Between 1963 and
1975 the inventory value of the US 1CBM foree
increased slowly but steadily as the United States
built up its force to 1.054 launchers (the level atwained
in 19671 and then modernized the missiles and
launchers in the force.




Figure 23

Inveatory Values of Intercontinental Attack Forces
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Figure 24
Inventory Values of ICBN. SLLBM, and
Intercontinental Bomber Forces
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The inventory value of the Soviet ICBM force grew
during the carly 1960s at a relatively slower pace,
primarily because the rate of ICBM deployment in
the Soviet Union was slower than in the United
States. Rapid deploviment of the 8S-9 and $§5-11
ICBMs during ths late 1960s and carly 1970s caused
tne inventory value of Soviet ICBMs to grow rapidly
during that period. The Soviet ICBM force surpassed
that of the United States foree in inventory valuc in
the carly 1970s—about when it surpassed the US
force in number of ICBM launchers. The inventory
value of Soviet ICBMs grew more slowly in the
middlc and jate 1970s, at a time when the Soviets
were tntroducing the SS-17, SS-18, and S$S-19
1CBMs. This was because the Sovicts also were
deactivating the older, relatively cxpensive, SS-7,
§S-8. and S5-9 ICBMs.

During the carly 1960s, the Soviets® greater number
of SSBs and SSBNs causcd the inventory value of
their SLBM forces to exceed that of the US forces. By
the mid-1960s, by virtue of the US deployment of
large numbers of Polaris SSBNs, the inventory value
of US SLBM forces had risen rapidly and exceeded
that of the Sovict SL.BM forces. By 1967, when the
United States deployed the last Polaris SSBN, the US
SSBN/SLBM inventory value was about three times
that of the Sovict Union. During the 1970s, the
Poscidon modernization program resulted in a very
modest increase in US SSBN/SLBM inventory value.

During the late 1960s there was a marked increasce in
Sovict SSBN/SLBM inventory value as the Sovicts
began to deplay large numbers of Y-class SSBNs.
This trend continucd through the 1970s with the
deployment of large numbers of D-class SSBNs. By
1980 Sovict SSBN/SLBM inventory valuc was over
twice that of the United States.

Although the inventory valuc of US intercontinental
bomber forces declined markedly between 1960 and
1980. at the end of 1980 it was still several times that
of the Sovict bomber force. During thic carly-to-mid-
1960s the inventory value of US intercontinental
bomber forees declined sharply as the United States
replaced hundreds of older B-47 and KC-97 aircraft
with fewer B-52s and KC-135s. After 1966 the
United States retired smaller numbers of strategic

-
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bombers and tankers, and US inventory value de-
clincd at a slower rate. The US bomber inventory
value rose stightly in the carly 1970s, with the
deplovment of the FB-111 bombers, then declined
during the remainder of the decade as older B-32s
were deactivated. Soviet intercontinental bomber in-
ventary value rose slightly in the carly 1960s as Long
Range Aviation completed its deployment of Bear and
Bisor aircraft. During the remainder of the period, as
the bomber inventory value of the USSR remained
steady and that of the United States declined, the
ratio of the Sovict 10 the US inventory value rose to
about once-third as of 1580.
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Appendix C

Comparison of Opcrating Costs

During the 1960-80 pcriod as a wholc. the level of
operating costs for Soviet and US intercontinental
attack lorees in dollar terms was about 40 to 50
percent of the level of their investment costs (figurc
25). Operating costs include costs for food, clothing,
travel, and pay and allowances for active and rescrve
military manpower, as well as costs for operating and
maintaining military cquipment and facilitics.

Trcnds in Soviet and US operating costs during 1960-
80 mirror trends in the size of the two countrics’
dcployed forces. Sovict operating costs rose markedly
during the period, reflecting the large increases in
deployed forees (figure 26). The United States, which
began with a large {orce of bombers and tankers.
reduced their number during the period but feplaced
them with 1CBMs and SLBMs. As a result, the

-Secrod—

overall US intercontinental atiack forces grew less
than the Soviet forces did, and operating costs for US
forces rosc little during the period.

During the whole period, bomber forces accounted for
about 60 percent of operating costs for US intercon-
tinental attack forces. On the Sovict side. the cmpha-
sis was on ICBMs, which accounted for about 70
pereent of operating costs for intercontinental attack
forces

Opcrating costs for US bomber forces during the
period exceceded Sovict operating costs for bombers by
about 5 to 1—reflecting the much larger size and
higher level of alert of US bomber forces (figurc 27).
In contrast, Sovict ICBM operating costs cxcceded
those of the United States by about 7 to 1. This

Figure 25
Investment and Opecrating Costs for
Intercontinentai Attack Forces
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Figure 26
Qperating Costs for intercontinental Attack Forces
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reflected the difference in opcrating costs between

liquid- and solid-propellant 1CBMs. The Soviet 1ICBMs. ™t

force, comnased primarily of solid-propcllant

ICBM force, composcd primarily

of liquid-propellant

1CBMs. had relatively greater costs than the US

2 This difference was also evident

within US ICBM programs,

where the operating cost for cach liquid-propellant Titan 11 launch-

or was about five times the apcrating ¢
Minuteman launcher.
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Figure 27
Operating Costs for ICBM, SLBM, and
Intercontinental Bomber Forces
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Operating costs for US SSBN/SLBM [lorces have
excceded operating costs for Sovict (orces since the
carly 1960s. The disparity was particularly great
during the second half of the 1960s, when US
SSBN/SLBM forces were much larger than Sovict
forces. Soviet operating costa for these forces rose
markedly during the 1970s, when the USSR sur-
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passed the United States in numbers of deployed
SSBNs and SLBMs. The United Statces kept a signifi-
cantly larger portion of its SSBN force on patrol,
however, and as of 1980 the US operating costs for
thesc forces remained slightly higher than Sovict
operating costs.




